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SPACE CHARGE AND EQUILIBRIUM EMITTANCES IN DAMPING RINGS 
M. Venturini and A. Wolski 
 
 
The unusual combination of small beam size and long ring 
circumference may cause space charge to have noticeable 
effects on the beam dynamics of the ILC (International 
Linear Collider) damping rings. One possible consequence 
is a modification of the vertical equilibrium 
emittance resulting from a non ideal lattice. 
One simple way to account for this effect 
is to model space charge in the linear approximation 
within the framework of Oide's  envelope (or Chao's matrix) 
formalism, which is commonly used to calculate  equilibrium emittances 
in lepton storage rings. However, this model would likely 
overestimate the effect as a linear approximation for 
space charge is accurate only in a small neighborhood of a bunch center. 
For a more accurate modelling we propose to make use of Sacherer's 
envelope equations consisting of a closed set of equations  
for the second moments of a beam distribution that account 
for the nonlinear dependence of the space-charge force. 
In this paper we will illustrate how Sacherer's 
equations can be combined with Oide's formalism and apply  
the result to the ILC damping rings.  
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